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Project Description
This project seeks to conduct experimental
measurement and/or computational modeling
of a split-ring resonator (SRR) generation
surface plasmas. The SRR is a thin copper
ring with a built-in gap that is etched into a
dielectric substrate. When a microwave signal
is input into the SRR, an electromagnetic field
develops along the ring as shown in Figure 1.
At the gap, the voltage is 180 degrees out of

Figure 1: Example of microwave propagation in SRR for current
(blue) and voltage (red).

phase, creating a strong electric field that is capable of ionizing gas to create a plasma. The SRR
is being developed at the Plasma Electrodynamics Research Lab (PERL) for application to a micro
ion thruster for small satellites. Previous work has obtained 2D plasma density and temperature
measurements using Langmuir probes. The results show distinct peaks in the density and
temperature, but they do not always
coincide with the location of the gap
where ionization should occur. The
objective of this project is to extend the
work to a 3D map of the density and
temperature, as well as use time-revolved
imaging

to

observe

the

temporal

evolution of the plasma as a function of
the microwave phase. If time permits, the
SRR will be integrated into a prototype

Figure 2. Example 2D plasma density measurement of SRR.

thruster body for demonstration.
Student Duties, Contributions, and Outcomes
Specific Duties: The student will be responsible for building the SRRs using a lab developed
technique, measure the plasma properties using Langmuir probes, and operate the camera for timeresolved measurements. The student will process the raw data into presentable formats for
meetings and presentations. There will be a weekly project meeting with the faculty mentor as well
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as a weekly lab wide general meeting. A final poster will be required. If the results are sufficient,
a journal or conference manuscript would also be desirable.
Tangible Contribution: The student’s contribution will be new data on a 3D map of the plasma
density and temperature of the SRR generated plasma. This information will help optimized the
design of a micro ion thruster. The temporal dynamics of the plasma generation obtained by the
student will also provide new insight into the plasma physics. The results will contribute to a
manuscript on an SRR ion engine.
Specific Outcomes: The student will obtain hands-on experience with experimental lab research.
While the work is specific to plasma physics and electric propulsion, the experience and
confidence gained can be applied to different fields.
Student Selection Criterion
A student from an engineering discipline, physics, or chemistry is desired. Rising junior status is
preferred, or equivalently finished majority of general education courses (math, physics,
chemistry, etc).
Faculty Mentorship
During the summer semester, I spend 3-4 days a week personally at the lab. I may assist with
the student projects or do work on my own. Thus, I will have regular interactions with the RCEU
student. The student will also have daily interactions with the graduate students who work with
me and conduct research in the lab. Direct supervision, mentoring, and evaluation of the project
by me will occur once a week at the regularly scheduled project meetings. In the meetings we will
discuss the current status of the project, recent results, difficulties encountered, what to do next,
and address any other issues that may come up. Indirect interactions and mentoring by graduate
students and I will occur throughout the semester as part of the day to day activities. The student
will report to me on the overall progress.
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